Abstract.-The understanding of the speciation process can best be achieved by a knowledge of the genic differences between two closely related species and the correlation of such differences with the characteristics which demarcate the two species. D. persimilis and D. pseudoobscura are two sibling species differing from each other in morphology, ecological preferences, and behavior, and no hybrids exist in nature. I have compared the genetic changes in 24 loci of 25 strains of D. persimilis from Mather, California, with those in D. pseudoobscura by the method of acrylamide gel electrophoresis. The proportion of the genome heterozygous in individual D. persimilis is 10.5 per cent, which is comparable to the heterogeneity found in similar D. pseudoobseura populations. I did not find any locus which is monomorphic or polymorphic for entirely different allele(s) than in D. pseudoobseura. The different frequencies of shared alleles in the two species can only be explained by selection acting differentially in these species, since the frequencies of different alleles at various loci in several populations of D. pseudoobseura are very similar or show a very stable pattern of association with the third chromosome gene arrangements.
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The process of speciation can best be understood by the study of the kind and magnitude of genetic changes in the genome of two closely related species. Since a great deal of genetic heterogeneity exists in a natural population of a species,1 2 these goals can only be achieved by examination of frequencies of various alleles at a large number of randomly chosen loci in several strains of the two species taken from various populations. Such a study would provide an over-all picture of the genetic differences that have occurred in the formation of the two closely related species.
The best available information on the general genetic differentiation between species is the work of Hubby and Throckmorton3' 4on the differences in the proteins between single strains of various Drosophila species. Other studies have included the examination of changes in chromosome number and differences in gene arrangements in various Drosophila species and a comparison of the primary sequences of proteins such as insulin, adrenocorticotropin, melanotropin, vasopressin, oxytocin, hypertensin and hemoglobin,' and cytochrome c.6 While the study of changes in chromosome number and differences in gene arrangements in various species does not tell us anything about evolutionary diversification of a locus, the primary sequence studies do not take into consideration the extent of polymorphism within a species. Ideally, what one needs to do is to determine the amino acid sequence of a large number of enzymes and proteins in single individuals of many strains of a species. However, this seems untenable at the moment because of technical difficulties. The loci studied in D. persimilis are inferred to be homologous to those reported by Prakash, Lewontin, and Hubby2 in D. pseudoobscura. The homology of these loci in the two species was inferred by the similar pattern on the gel and in formation of hybrid molecules in interspecific heterozygotes of Esterase-5, Xanthine dehydrogenase, and Malic dehydrogenase. The pattern of associations of Pt-10 and Amylase loci with the third chromosome gene arrangements in D. persimilis shows that these two loci are located on the third chromosome, just as in D. pseudoobscura. 7 Each strain was assumed to provide information on two genomes of independent origin from nature. The gene frequency estimates reported in this paper provide only a qualitative picture of the genic variation, since these strains have been in the laboratory for a period of about 9 years. It is likely that random drift and selection in the laboratory have to some degree changed the gene frequencies in these strains. species range but is rather marginal, since the greatest population densities of the species occur from British Columbia to north of San Francisco.9 Comparison of the genic heterogeneity of the two marginal populations of D. pseudoobscura, Mesa Verde and Austin, with the Mather sample of D. persimilis shows that the proportion of the genome heterozygous per individual in the similar populations of these two species is about the same (about 11 per cent in both D. pseudoobscura populations2). But the percentage of polymorphic loci in D. persimilis is much lower than in these two D. pseudoobscura populations (38 and 42 per cent of the loci are polymorphic in Austin and Mesa Verde, respectively), as is the number of alleles at most of these loci. The loci which are polymorphic in these two D. pseudoobscura populations but monomorphic in D. persimilis are Pt-7, Malic dehydrogenase, Octanol dehydrogenase, and Pt-JO. Except for the Pt-JO locus, which is monomorphic for the 1.04 allele in D. persimilis due to the association of this locus with Standard phylad gene arrangement,7 at all other loci the allele present in D. persimilis is at a frequency of more than 95 per cent in D. pseudoobscura. It is very possible that these loci-Pt-7, Malic dehydrogenase, and Octanol dehydrogenase-are polymorphic in D. persimilis too, but these rare alleles have been lost from these strains because of selection and drift. We are checking fresh samples from several natural populations to get some estimate of this bias.
The While these data show that species formation entails a reorganization of the gene pool, they do not throw any light on the correlation of these protein and enzyme differences with the obvious morphology, habitat, and behavior differences between the two species and the male sterility in F1 and backcross in interspecific crosses. It is possible that the enzymes of D. persimilis are more active at lower temperatures; it is also plausible that the time during development when a homologous gene of the two species is functional is different and, also, that the reaction velocities and specificities of homologous enzymes in the two species differ sufficiently. Since developmental processes proceed at a definite speed in a synchronized fashion, any change in the duration of activity of an enzyme or its velocity of reaction might affect the pattern of organization of the particular tissue. We are checking on both these points.
Summary. 
